Background: There are relatively few published data on how the financial structures of different health systems affect each other. With increasing financial restrictions in both public and private healthcare systems, it is important to understand how changes in one system (e.g. VA mental healthcare) affect utilization of other systems (e.g. state hospitals).
Introduction
With the advent of managed mental health care, and continuing restrictions placed upon mental health services provided in the public sector, researchers have begun to examine the consequences of changes in access, quality, and outcomes of care, especially for vulnerable people such as those with serious mental illnesses. Populations such as people with disabling mental illnesses may face increasing difficulty obtaining access to needed mental health treatment, may be faced with a more restricted range of available treatment options and may experience the double disadvantage of both having limited financial resources and often needing high intensity care. 1 While the overall restriction of available services in a single system of care may result in certain patients simply not receiving the care that they need, some patients may successfully negotiate entrance to other systems of health care. Data from a study of a large private corporation found that as restrictions on use of mental health care increased, use of medical services and sick days increased among mental health patients. 2 Another recent study based upon national surveys of mental health programs and providers found that two-thirds of facilities that provided inpatient psychiatric care had transferred patients to other systems of care when their insurance benefits were exhausted. 3 However, no information was available on the frequency of these transfers, or the effects of such transfers upon clinical outcomes or overall mental health utilization.
The Department of Veterans Affairs (VA) healthcare system provides a unique opportunity to study the effects of funding for mental health services on utilization of other systems of care. All veterans with a service-connected disability or low income are eligible to receive a full range of physical and mental healthcare services from VA health care facilities. Most veterans are aware of the VA healthcare system, 4 but only a modest proportion (30% of those who are eligible) actually use VA health services annually. 5 It has been presumed that many of these patients, who would not have the resources to access private psychiatric care, might receive their mental health care from state-funded programs such as community mental health centers and state psychiatric hospitals. However, this has not been empirically tested.
In general, there are very few data on out-of-system use of mental health services, partially due to the difficulty in collecting exhaustive and reliable mental health utilization data from multiple systems. A previous study conducted among veterans who utilized VA mental health services examined the factors that predicted the use of non-VA services in the previous six months. That study found that 23% of VA mental health outpatients had also used non-VA services in the previous six months. Factors that significantly predicted non-VA use were a diagnosis other than schizophrenia, not having a service-connected disability, and being female. 5 There are also few data on how systems that provide similar services in the same geographic area affect each other. One study conducted with VA mental health service use data indicates that the level of funding for VA mental health care, and the efficiency with which that care is delivered, are both significant predictors of VA health service utilization, accounting for about 7% of the variance. 6 In addition, there appeared to be substitution of State mental health services for VA services when state funding was higher. However, that study did not have detailed diagnostic data on individual patients, and had to rely on aggregate measures of disability in the population.
In this study we approach the issue of cross-system use by examining the proportion of patients being treated in state mental health inpatient facilities who are veterans, and the effects of levels of VA and non-VA funding on the likelihood that veterans use state mental hospitals. We use the Anderson-Newman model of healthcare utilization, 7 proposing that there are three sets of factors that predict whether an individual will utilize health services: predisposing factors, need factors and enabling factors. Predisposing factors are those individual characteristics that affect the background likelihood of health services utilization without directly impacting a person's capability of obtaining care. Such factors include race/ethnicity, gender, and religious affiliation. Need factors, the set of factors that are consistently the most important determinants of utilization, 8 include those objective and subjective states of distress that lead to the perceived need for services. Finally, enabling factors are those environmental and individual characteristics that create an environment in which individuals are able to access care. Such factors include eligibility for services, the supply and cost of services and geographic distance to services. They can also include the level of funding available for mental health services in two or more alternative service systems.
Methods

Sources of Data
Data for this study were taken from a large collaborative project initiated by the Division of Biometry and Applied Science, National Institute of Mental Health. The data were collected from 1984 through 1989, and were compiled by the National Association of State Mental Health Program Directors (NASMHPD) with funding from the Center for Mental Health Services. This longitudinal database was designed to compile and report data on patients treated in public mental health service systems. The project took advantage of existing administrative data at each state facility that participated in the project, standardized data reporting and formats across facilities, and compiled all data into a single repository for use in mental health services research. 9 The database contains information on each episode of care provided in each state mental hospital in each of the participating states between 1984 and 1989. There were 13 required data fields for each episode of care, and 42 additional optional items that were submitted if available. The sample utilized in these analyses includes only the first episode of care for adult males treated during the data abstraction period in states that reported veteran status (an optional item in the database). Additionally, each patient in the sample had to have a primary mental health or substance abuse diagnosis. Patients diagnosed with dementia, cognitive impairment, mental retardation or autism were excluded. There were 152 541 males from eight states included in these analyses. Only males are included since the majority (95%) of veterans are male.
Variables of Interest
The dependent variable of interest was a bivariate variable representing veteran status. Because this was not a required field for the database, only the eight states that recorded veteran status in their administrative data routinely were included. These were Missouri, New York, Ohio, Oklahoma, Tennessee, Vermont, Virginia and the state of Washington (not the city of Washington, District of Columbia).
The primary independent variables of interest included the annual State Mental Hospital and VA per capita mental health expenditures. Other variables were added to models to adjust for potential confounding and included race, marital status and age (predisposing factors); primary diagnosis at the time of discharge from the hospital (need factor) and distance from residence to the nearest VA and non-VA facility (enabling factor). In addition, several census level variables were added to multivariate models to adjust for the distribution of eligible veterans across counties in each state. These included the proportion of veterans among men living in the county of residence and the proportion of veterans in the county who were eligible for VA services due to low income or disability.
State mental health agency expenditures per capita were calculated by dividing total State hospital expenditures in each state 10 by the adult state population. 11 VA mental health expenditures per veteran in the population were calculated using the VA Cost Distribution Report, which summarizes expenditures by VA for various healthcare programs in each state, and dividing by the total number of veterans in the population of each state (using census data).
Predisposing and need factors were all taken directly from the required database fields of the longitudinal database. Primary diagnosis was coded as DSM-III-R diagnoses, 12 and were grouped for these analyses into the following categories: schizophrenia (297-298), bipolar depression (296.4-296.9), other psychosis (291), alcoholism (291, 303, 305.00-305.06), drug abuse (292, 304, 305.10-305.99), major depression (296.2-296.3, 300.4, 311), anxiety disorders (308-309, 300.00-300.39), personality disorders (301) and other diagnoses (302, 300.6-300.9). We chose to use the primary diagnosis at discharge instead of admission since many patients are admitted for evaluation with only a tentative diagnosis that is later revised.
Zip code of residence (a required field in the longitudinal database) was used to calculate the distance to the nearest VA and non-VA facility because this is a powerful predictor of VA use. 5 Using mapping software, we calculated the linear distance between the weighted center of the zip code of residence and the nearest VA and non-VA inpatient facility. The proportion of veterans in each county of each state was calculated using age-, gender-and veteran-stratified county census data from each state. The percentages of veterans in each county who had a service-connected disability and who had low incomes were calculated from the Veteran Supplementary Report from the 1990 census.
Data Analytic Procedures
Analysis proceeded in several steps. First, to determine whether veterans were significantly different from nonveterans in the state system, the sample was divided by veteran status and compared on state of residence, age, race, marital status, diagnosis and distance from residence to the nearest VA and non-VA facility using t-tests for continuous variables and chi-square tests for categorical variables.
Second, in order to examine whether veterans were overor under-represented among state hospital patients we calculated, for each state in the data, the age-adjusted proportion of veterans in the state hospital patient population and the age-adjusted proportion of veterans in the general population. males over age 18 in the general population of each state as the standard population. Third, we compared states on the average proportions of veterans who are eligible for VA services. We calculated, from census data, the average percentage of veterans in the state who had a service-connected disability or low income, both of which give veterans priority in the VA healthcare system.
Finally, we built a logistic regression model that predicted the likelihood that any given male patient in the state hospital was a veteran. We included all predisposing, enabling and need factors in the model. Odds ratios (ORs) were calculated that indicated for each factor whether state hospital patients were more or less likely to be veterans. Odds ratios for continuous variables indicate the change in likelihood of being a veteran per one unit change in the continuous variable.
Due to the nature of the odds ratio, the relative odds of a particular state patient being a veteran is equivalent to the relative odds that a veteran will access state mental health care as compared to a non-veteran. 13 Standardized estimates of odds ratios were also calculated, allowing a direct comparison of the relative strength of association between various factors.
Because there are individual, county-and state-level variables entered into the same statistical model, hierarchical linear models (HLMs) would be most appropriate for these data. However, the size of the dataset was too large for such models to be fit. To test whether hierarchical structure was likely to have strongly affected results, we took a series of 400 stratified random samples of the data (stratified by state, n = 4000 each) and fit HLM models to the smaller data sets, finally averaging parameter effects over the 400 HLM models. Since the results did not significantly differ from a logistic regression model (estimate sizes were slightly different, but variance estimators did not change significantly), for ease of presentation we present the logistic regression results. Table 1 presents a comparison between veterans and nonveterans on those factors for which we had individual data. Veterans were more likely to be married or previously married than non-veterans (p = 0.001), more likely to be white than non-veterans (p = 0.001) and significantly older by about ten years (p = 0.0001). Veterans were also more likely to have a primary diagnosis of alcoholism or bipolar depression than non-veterans, and were less likely to have a primary diagnosis of schizophrenia or anxiety disorders than non-veterans (p = 0.001). Veterans lived farther away from the nearest VA by about six kilometers (p = 0.0001), and lived farther away from the nearest non-VA, although only by about one kilometer (p = 0.0001).
Results
Tables 2 and 3 present comparisons across states in characteristics of the population and per capita VA mental health and state hospital expenditures. Table 2 indicates that the age-adjusted rate of veterans in the state hospital patient population differed greatly across states. Oklahoma had the highest proportion of veterans in the state hospital system (27.9%), and New York had the lowest proportion of veterans (7.3%). In contrast, the proportion of veterans in the general male population did not differ greatly across states. However, Oklahoma had the highest proportion of veterans in the population (32.4%) and New York had the lowest proportion of veterans in the population (24.9%). proportion of veterans in the population who have priority for receiving VA services. These include those who have a service-connected disability and those who had low incomes (annual household income under $20 000). Here the highest proportions of eligible veterans are found in Oklahoma (10.6% with disability and 12.7% with low incomes). The average distance to the nearest VA is also highest in Oklahoma (40.52 km) and lowest in New York (20.2 km). Table 4 presents the logistic regression model that predicts the likelihood that a given patient in the state hospital system will be a veteran. Odds ratios indicate, for each variable, how much more likely veterans in the state facility will be to have a particular characteristic than non-veterans. Veterans were older (OR = 1.3 per ten years, p = 0.0001) and more likely to be previously married (OR = 1.71, p = 0.0001). On the other hand, veterans were less likely to be single (OR = 0.68, p = 0.0001). Veterans were also less likely than non-veterans to be diagnosed with anxiety disorders. Distance from zip code of residence to the nearest VA and non-VA facilities was not significantly associated with veteran status after adjusting for other factors and accounting for the large sample size (OR = 1.01 per 16 km, p = 0.0367). Finally, veterans who live in counties with a higher concentration of service-connected veterans, who have priority access to VA services, are significantly less likely to access State hospitals (OR = 0.95, p = 0.0001). Finally, Table 4 presents the effect of funding on the proportion of veterans in state hospitals. The more each state spends on mental health care, the more likely a male patient in a state hospital is to be a veteran (OR = 1.02 per dollar increase in per capita spending, p = 0.0018). Conversely, the more VA spends per veteran on mental health care the less likely a state hospital patient is to be a veteran (OR = 0.81 per dollar increase in VA spending, p = 0.0001). In fact, VA expenditures are the strongest predictor of whether a state hospital patient will be a veteran, as indicated by the standardized estimates (standardized estimate = Ϫ0.29).
Discussion
These analyses indicate that the levels of funding for mental health care in the state hospital and VA systems have a significant impact on utilization of state mental healthcare by veterans, even after adjusting for other determinants of utilization.
In principal, higher expenditures on mental healthcare need not translate into higher availability, or utilization, of mental health services if care is delivered inefficiently. However, data from the national VA mental health monitoring system indicate that in 1998 the total VA mental health expenditures per eligible veteran in the population was correlated at 0.30 with the proportion of eligible veterans who were seen in VA mental health programs.
14 These analyses suggest that the higher availability of VA mental health services does in fact decrease the likelihood that veterans will use state hospitals. Taking New York and Oklahoma as two extreme examples, New York VA hospitals spent the most per veteran on mental health care and had the lowest proportion of veterans in state facilities, while the Oklahoma VA system spent the least per veteran and had the highest proportion of veterans in the state system.
One way to approach the interdependence of systems is to examine the elasticity of state mental health facility use with respect to local VA funding levels (elasticity is the expected decrease in the probability of a veteran accessing state hospital for every percentage increase in VA mental health spending). In the case of these data, the parameter estimate for the logistic regression model indicates that for every $10 increase in VA spending the odds of a state hospital patient being a veteran goes down. At the mean VA spending level, which is $34 per veteran, the fitted likelihood of being a veteran in the state hospital is calculated at 5.28%. If the VA funding level were to increase by 50%, to $51 per veteran, the probability of being a veteran in the state hospital drops to 3.72%, a 30% decrease. Thus, a 50% increase in spending by VA would be expected to lead to a 30% decrease in veterans treated in state hospitals, for an elasticity of Ϫ0.6. Furthermore, this effect is not linear, so that a greater decrease in non-VA use would be expected if VA funding levels started out lower, and a smaller change would be seen if VA funding was already at higher levels.
Conversely, the level of state hospital funding has a much smaller, but positive, effect upon veterans' use of state hospitals. At $32, the average per capita expenditure for mental healthcare in the state hospitals, the fitted probability of a veteran using the state hospital is 11.01%. If the funding were to increase by 50% to $48, the probability increases only slightly to 11.3%, for an elasticity of 0.06. Thus, the elasticity of VA funding and veterans' access to state hospitals is much higher than the elasticity of state funding and veterans' access to state hospitals.
The striking difference could be explained by the fact that the VA system represents only a small proportion of the total mental healthcare provided by government agencies in each state. For example, while total (inpatient and outpatient) state mental health expenditures in 1988 for all 50 states was about 7 billion dollars (84% of total state and VA mental health spending), total VA mental health expenditures totaled only 1.3 billion (16% of total state and VA mental health spending) 11 . It could also be explained by the fact that veterans must compete with other, non-veteran, mentally ill patients for state services, while the VA offers services exclusively to veterans. Thus, a given increase in state funding would have less effect upon veterans' utilization of state hospitals than a corresponding increase in VA funding.
While these elasticities indicate that the two systems are indeed interdependent, this does not necessarily imply a need for changes in current funding structures in either of the two systems. The VA system was designed to offer federally funded health care services to a sector of the population that is a special national responsibility, but veterans are also citizens of the state in which they reside, and as such are fully eligible to receive state services as well. The VA system relieves some financial pressure on the state by treating a portion of the population outside of the state system, but would not be expected to replace the state hospital system for all veterans.
The implication for the international community of these data apply even to those nations with universal health care coverage. In any large system of healthcare there are limited resources, and those resources must be allocated in some organized fashion, whether it be by geographic area or individual facility. These data indicate that changes in resource allocation, which can have an effect on supply of services in a given geographic area, can thereby affect patients accessing care even when they cannot change systems of care. Such patients in areas with reductions in supply may be more likely to go without care, or find ways to supplement their benefits with out-of-pocket expenditures.
Limitations
Although these results highlight some important system characteristics that affect veterans' use of state hospitals, several important limitations deserve comment. First, these data are all based on administrative records, with the expected reporting errors and omissions common to such data. In particular, veteran status was not a required field for these data, and many states did not report veteran status at all. In addition, even among those states that did report veteran status, it is unknown how accurate the data arehowever, it is most likely that veteran status was underreported, leading to probable underestimation of effects.
Second, the large sample size in these analyses is a limitation because it resulted in a number of variables being highly statistically significant with only small effect sizes. We addressed this issue by reducing the required alpha level for statistical significance.
Third, these analyses only examine the cross-sectional characteristics of one system. In counties with high concentrations of veterans who would be eligible for VA mental health care, it is unknown if the lower proportions of veterans in the state system is a direct result of higher VA utilization or an overall reduction in mental health utilization among veterans. Without complete data from multiple systems of care, we cannot tell whether there is crosssystem substitution of services, or whether certain populations are not receiving care at all.
Finally, these data were collected from 1984 through 1989, and both VA and state hospital systems have undergone substantial changes since that time. These changes have included the advent of managed care practices in many state systems, and the closing of 80% of VA inpatient mental health beds in 1996. However, the available data on the interdependence of healthcare systems are so scarce that even older data will be valuable: these data can serve as a useful baseline against which to compare changes, and with shrinking financial resources the effects found in these analyses would likely be strengthened in more recent data. Future research should examine these trends in light of the impact of managed care on public mental healthcare.
Future Research
These data indicate that, at least at the state population level, VA and state mental health systems are interdependent and may serve as substitutes, albeit imperfect substitutes, for each other. There are two further avenues of research that should be pursued. First, these data were collected in the latter half of the 1980s, and in the mid-1990s the VA underwent a major restructuring. One effect of that restructuring was that priority funds were shifted from the Northeast (e.g. New York) to the Southwest (e.g. Arizona). This shift in funding may have had an effect upon the local state mental health agencies in the Northeast as VA facilities have closed inpatient beds and generally reduced mental health funding, and it should be possible to examine movement from VA to non-VA care in these states.
Second, it is difficult to generalize these findings to individuals. Although at the state population level the two systems may substitute for each other, this may not necessarily be true at the level of the individual deciding where to seek treatment. Further research is needed to examine the patterns of cross-system use, the determinants
